Hypertension is a serious and common condition, the prevalence of which is set to rise given the increase in the ageing population, sedentary lifestyles and obesity. This article reviews the management of primary hypertension in adults, with reference to the National Institute for Health and Care Excellence guidelines. Diagnosis using clinic, ambulatory and home blood pressure (BP) monitoring, risk factors , BP targets, lifestyle advice, drug treatment and patient education are also discussed.
Introduction
BP is the force exerted by circulating blood against the walls of the arteries. Systole is characterised by contraction of the heart, driving blood into the aorta and pulmonary arteries. Diastole is characterised by blood entering the relaxed chambers of the heart. Systolic BP is the maximum pressure in the arteries when the heart contracts. Diastolic BP is the minimum pressure in the arteries between the heart's contractions. BP is affected by cardiac output and peripheral resistance (Peate and Nair 2011). There is a strong positive association between BP and cardiovascular disease, even within the normal range. Cardiovascular risk increases with a BP of 115/75mmHg and the higher the BP above this level, the greater the risk of heart attack, heart failure, stroke and kidney disease (Chobanian et al 2003) . These risks increase with additional risk factors such as smoking or if the patient has concomitant disease such as diabetes (Chobanian et al 2003) . According to the World Health Organization (WHO) (2009) and Lim et al (2012) sub-optimal BP (BP ≥115/75mmHg) is the most important risk factor contributing to the global burden of disease and is the leading cause of death.
Hypertension is defined as a BP of 140/90mmHg or higher (National Institute for Health and Care Excellence (NICE) 2011a) (Box 1). This is the level above which it is considered that investigation and treatment does more good than harm (Beevers et al 2007) . Hypertension affects more than 25% of the population in England and more than half of those over 60 years. Prevalence of the condition is expected to rise with increases in the ageing population, sedentary lifestyles and obesity. Approximately 90% of people have primary hypertension where there is no identifiable cause. Secondary hypertension, where a specific cause can be identified, is rare, but should be considered particularly in those under 40 years and where there is resistance to treatment. In developed countries, BP rises with age and most people with hypertension are aged over 40 years. If hypertension is identified in someone aged under 40 years, a particular cause is more likely (NICE 2011a) (Box 2). Patients aged 50 or over are more likely to have a raised systolic BP as a result of atherosclerosis and those under 50 years are more likely to have a raised diastolic BP (Chobanian et al 2003) .
Diagnosing hypertension
A well-calibrated and maintained mercury sphygmomanometer is the gold standard for measuring BP. However, because of the toxicity of mercury, causing significant risks to health and the environment, mercury sphygmomanometers are no longer available to purchase in the European Union for routine clinical use. These monitors are being replaced by automatic (oscillometric) monitors and manual non-mercury sphygmomanometers (Medicines and Healthcare products Regulatory Agency (MHRA) 2013).
BP monitors have an inflatable cuff to restrict blood flow, and a mechanical device to measure the pressure when blood flow starts to return (systolic BP), and the level at which the blood flows unhindered (diastolic BP). In manual BP measurement, a stethoscope is used to listen to the blood flow (Korotkoff sounds). The automatic method detects variations in pressure oscillations as a result of arterial wall movement beneath the cuff and calculates and digitally displays the systolic, mean arterial and diastolic BP (MHRA 2013) .
Several manual and automatic monitors are available, however, not all have been shown to measure BP accurately and those that have may not always be the best choice. Wear and tear and mechanical shock can damage the mechanism and accuracy of aneroid sphygmomanometers (a manual monitor with a pressure gauge and dial) and, therefore, they require more frequent calibrations. Wrist monitors may be less accurate than upper arm monitors because readings are dependent on the position of the wrist in relation to the heart (MHRA 2013), but can be useful in special circumstances, for example for patients with short upper arms where the cuff is too wide. The MHRA (2013) Some automatic BP monitors can accurately detect an arrhythmia, which could be the result of atrial fibrillation (AF), which requires investigation. If an arrhythmia is detected, BP should be measured manually to ensure accuracy. The BHS (2012a) provides an up-todate list of independently validated BP monitors that have been tested using approved protocols. To ensure accuracy, BP monitors require regular calibration according to the manufacturer's instructions or local policy. Malfunctioning BP monitors or cuffs should not be used.
An automatic BP monitor is not suitable for all individuals and for some people, manual measurement using direct auscultation over the brachial artery is required. Manual BP monitoring should be used for patients with arrhythmias, certain vascular diseases, in medical emergencies when BP is too low or too high to record using an automatic monitor, or in very obese patients when even the large BP cuffs are too small (MHRA 2013 ). An inadequate clinical assessment of the patient can lead to an inappropriate choice of BP monitor and cuff size, resulting in inaccurate measurement, for example a cuff that is either too small or too large may result in over or underestimation of BP respectively. If BP measurement is erroneously low, the patient may be denied drug treatment to prevent stroke and myocardial infarction, whereas if BP measurement is erroneously high, he or she may be prescribed unnecessary medication (O'Brien et al 2010) . Complete time out activity 2
Measuring blood pressure
The patient's radial or brachial pulse should be palpated before measuring BP. If irregular, then BP should be measured manually using a sphygmomanometer and stethoscope (NICE 2011a) . Arrhythmia requires further investigation and possible treatment. Box 3 and Box 4 describe the methods for measuring BP. Systolic BP should be estimated when measuring BP manually because BP sounds can temporarily disappear during cuff deflation (auscultatory gap), leading to potential underestimation of systolic BP. The patient's BP should be measured when he or she is in a seated or supine position. If the patient has a history of falls or vertigo on standing then BP should be measured in sitting and standing positions since these symptoms may be caused by postural hypotension. Treatment decisions are based on standing BP for patients with symptomatic postural hypotension (NICE 2011a) (Box 5).
Ambulatory blood pressure monitoring
It is recommended that all patients with suspected hypertension (BP 140/90mmHg or
BOX 3
Measuring blood pressure (BP) manually (auscultation method) or using an automatic device  The patient should be seated for at least 5 minutes before commencing BP measurements and should be advised to avoid tea, coffee or other caffeinated drinks for 30 minutes before measurement.  An independently validated, calibrated BP monitor should be used.  The radial or brachial pulse should be palpated. If irregular, BP should be measured manually using a stethoscope.  BP should be measured when the patient is seated.  BP should be measured when the patient is standing at the initial visit, in older people, those with diabetes and people with symptoms of postural hypotension.  Tight clothing should be removed and the patient's arm, which should be relaxed, should be supported at the level of the heart.  The patient should be advised not to talk during BP measurements.  An appropriate cuff size should be used.  BP should be measured in both arms at the initial visit.  If the difference in readings between both arms is more than 20mmHg, the measurements should be repeated to confirm the difference.  If the difference in readings between both arms remains more than 20mmHg on the second measurement, subsequent BP should be measured in the arm with the higher reading. A significant inter-arm difference is an indication for further investigation as this may be a result of underlying vascular disease.  The patient should be informed of which arm should be used for future BP measurements and this should be documented.  If BP is >140/90mmHg, measurement should be repeated, with a one-minute interval between measurements.  If the second measurement is substantially different to the first, a third BP measurement should be done. If the measurements continue to fall, further measurements should be considered. The lower of the last two measurements should be recorded as the clinic BP.  BP should be measured in the same arm at each subsequent visit, usually the dominant arm unless a clinical condition such as a previous stroke, arm injury or lymphodoema prevents measurement.
(National Institute for Health and Care Excellence 2011a) 
Assessment of risk factors
Patients diagnosed with hypertension require a full physical examination and routine investigations to assess target organ damage, contributory and associated risk factors, and comorbidities, and to exclude secondary causes of hypertension. Cardiovascular risk increases with age, and if the patient smokes, has diabetes or hypercholesterolaemia, is male or has a family history of hypertension or cardiovascular disease. Obesity, excess salt intake, excess alcohol consumption, lack of exercise and environmental stress can also contribute to raised BP (Williams et al 2004) . Hypertension can cause hypertensive retinopathy, which is assessed by fundoscopy. Routine investigations for hypertension include checking the patient's renal function. Tests include urinalysis for protein and blood, measuring the urine albumin and creatinine ratio, and a blood sample to check the patient's estimated glomerular filtration rate (eGFR), and creatinine, sodium and potassium levels are within the normal range. Abnormal results may indicate renal disease and warrant further investigation.
A lipid blood test is required to assess the patient's cardiovascular risk and a fasting blood glucose will identify those who may have diabetes. An electrocardiogram is required to assess for AF and left ventricular hypertrophy, which can occur in patients with hypertension
BOX 4
Measuring blood pressure (BP) using a manual device  The cuff should be placed around the patient's upper arm with the centre of the bladder, which is inside the cuff, over the brachial artery.  The bladder should encircle at least 80% of the arm, but not more than 100%. If the bladder is too small it will underestimate the BP if it is too large it will overestimate the BP leading to inaccurate measurements, which may lead to an inaccurate diagnosis and the patient may be denied appropriate treatment.  The systolic BP should be estimated before measuring the BP by palpating the brachial artery and inflating the cuff until pulsation disappears. When the pulsation disappears this is described as the estimated systolic reading. The cuff should then be deflated.
To obtain an accurate systolic and diastolic BP measurement:  The cuff should be inflated to 20-30mmHg above the estimated systolic level needed to occlude the pulse.  The diaphragm of the stethoscope should be placed over the brachial artery.  The cuff should be deflated at a rate of 2-3mm/second until regular tapping sounds can be heard.  The systolic (first sound) and diastolic (disappearance of sound) BP should be measured to the nearest 2mmHg. Figure 1 summarises the recommended care pathway for patients with primary hypertension.
Lifestyle modi cations
Lifestyle modifications can reduce BP and cardiovascular risk (Chobanian et al 2003) . The majority of people in England are overweight and an increasing number are obese (Craig and Mindell 2013). Advising patients on healthy food choices and portion sizes can result in weight loss and reduce BP (Chobanian et al 2003) . For example, switching a fizzy drink with a sugar-free drink can reduce sugar intake (NHS Choices 2014a). Obese patients with a body mass index of 40 or above who are not able to lose weight by non-invasive means may require bariatric surgery (NICE 2006) . A high salt intake has been shown to increase BP (He et al 2013). The recommended daily intake of salt is no more than 6g (one teaspoon) per day, however many people are unaware they may be consuming 9g of salt or more per day as a result of the high quantity in processed food, including ready-meals and takeaways. Reducing salt intake to 6g or less daily will help to lower BP (He et al 2013) .
Nurses can help patients by explaining food labels to enable them to avoid foods high in fat, saturated fat, salt and sugar, and by describing what one portion of fruit or vegetables constitutes so they can increase their consumption. Fruit juices and smoothies are popular, but only one glass of fruit juice per day can be included in the portion count (150mL of unsweetened 100% fruit juice). Smoothies need to contain the correct amount of fruit or vegetables to be included in the portion count (NHS Choices 2013).
Exercising for at least 30 minutes per day five times each week can lower BP, and patients require support to develop and maintain a routine appropriate for their age and physical ability (NHS choices 2014b 
Antihypertensive drug treatment
Antihypertensive medication can reduce the risk of stroke by up to 40%, myocardial infarction by up to 25% and heart failure by more than 50% (Chonabian et al 2003) . Treatment is offered as described in Box 7.
The different classes of drug available to treat primary hypertension are angiotensin-converting enzyme (ACE) inhibitors, angiotensin receptor blockers (ARB), calcium channel blockers, thiazide-like diuretics, aldosterone antagonists, alpha-blockers and beta-blockers. The average BP reduction with any one drug at the standard dose is about 10/5mmHg and adding another drug class lowers BP further (Wald et al 2009) . Most patients need two or more classes of medicines to achieve BP control (Chobanian et al 2003) . Where possible, drugs taken once daily should be prescribed to promote adherence. For each major class of antihypertensive drug, there will be indications and contraindications for use in specific patient groups (Williams et al 2004) . When none of these considerations apply, drug selection should follow the four steps described in Figure 2 . The algorithm is limited to treatment for primary hypertension. Guidelines for drug treatment, BP targets and management of people with chronic kidney disease (NICE 2008) , diabetes (NICE 2009a) and hypertension in pregnancy (NICE 2011b) are also available.
TABLE 1 Lifestyle interventions for blood pressure (BP) reduction

Intervention
Recommendation Expected systolic BP reduction
Weight reduction
Maintain ideal body mass index (20-25).
5-10mmHg per 10kg weight loss DASH* eating plan
Diet rich in fruit, vegetables and low-fat dairy products. Eat less saturated and total fat.
8-14mmHg
Dietary sodium restriction
Reduce dietary sodium intake to <100mmol/day, <2.4g sodium or <6g salt (sodium chloride).
2-8mmHg
Physical activity Regular aerobic physical activity, for example brisk walking for at least 30 minutes per day.
4-9mmHg
Alcohol moderation
Men ≤21 units per week, women ≤14 units per week. Angiotensin-converting enzyme inhibitors or angiotensin receptor blockers An ACE inhibitor or ARB is the recommended first-line treatment for people under 55 years with primary CPD cardiovascular disease hypertension (NICE 2011a). Examples of ACE inhibitors include ramipril, lisinopril and perindopril. ARBs include losartan, candesartan and irbesartan. Both classes of drug are well tolerated, but ACE inhibitors may induce a dry cough, which is not dose-related, and angioedema particularly in people of African-Caribbean origin, and an ARB is generally preferred (NICE 2011a). ACE inhibitors and ARBs cause increased serum potassium, which if severe (hyperkalaemia), can lead to cardiac arrhythmias and cardiac arrest (Williams et al 2004) . This is a particular risk if the patient has renal impairment, and renal function can decline rapidly in bilateral renal artery stenosis. This occurs when there is clinically relevant occlusion (generally atherosclerotic) of both renal arteries (Williams et al 2004) . Renal function should be checked before and within two weeks of commencing treatment (BHS 2012b). Women should be advised that there is an increased risk of congenital abnormalities if ACE inhibitors or ARBs are taken during pregnancy and alternative treatments should be discussed with the GP if they are planning a pregnancy (BNF 2013) . Combining an ACE inhibitor with an ARB is not recommended because there is little additional BP lowering, but the risk of side effects, mainly renal impairment and hyperkalaemia, is increased significantly (NICE 2011a).
Calcium channel blockers Calcium channel blockers are more effective in lowering BP in those aged over 55 and black people of African-Caribbean origin and are, therefore, recommended as first-line treatment for these patients (NICE 2011a). This class of drugs can be divided into dihydropyridines, which include amlodipine, felodipine and nifedipine, and rate-limiting drugs, which include verapamil and diltiazem. The adverse effects of dihydropyridines include headaches and flushing as a result of peripheral vasodilation and dose-related swelling of the ankles, the risk of which is reduced by combined use with an ACE inhibitor or ARB (Fogari et al 2007) . Palpitations and gum hypertrophy can also occur (BNF 2013). Rate-limiting calcium channel blockers cause less ankle oedema, but can cause bradycardia and verapamil can cause constipation (BNF 2013). Rate-limiting calcium channel blockers are contraindicated for anyone with heart block or heart failure and patients taking beta-blockers because there is an increased risk of heart block and heart failure (BHS 2012b). When combining simvastatin with a calcium channel blocker the recommended maximum dose is 20mg as higher doses increase the risk of myopathy and/or rhabdomyolysis (BNF 2013). Step 1 Step 2 Step 3 Step 4 calcium channel blocker is not tolerated or the person has oedema, evidence of heart failure or a high risk of heart failure (NICE 2011a). Thiazide diuretics bendroflumethiazide and hydrochlorothiazide are no longer recommended because there is more evidence for the efficacy of thiazide-like diuretics (NICE 2011a). However, if the patient's BP is controlled using a thiazide diuretic then there is no need to change this regimen. Adverse effects such as a marked fall in serum potassium may indicate primary hyperaldosteronism, which occurs when the adrenal gland produces too much aldosterone causing hypertension, and it is recommended that the patient undergoes further investigations such as a blood test to measure renin and aldosterone levels (Beevers et al 2007) . Other adverse effects include raised uric acid increasing the risk of gout and raised glucose levels increasing the risk of new onset diabetes (BHS 2012b) .
Thiazide-like diuretics
If the patient's BP remains uncontrolled on the maximum tolerated doses of an ACE inhibitor or ARB, a calcium channel blocker and a thiazide-like diuretic, he or she is considered to have resistant hypertension. At this stage, the patient's adherence to his or her medicines should be reviewed and further education regarding treatment provided. It may be necessary to seek advice from a hypertension expert and consider adding a fourth agent. The evidence is currently limited for the optimum fourth-line drug treatment. NICE (2011a) recommend adding a low dose of spironolactone, which is an aldosterone antagonist. Side effects of spironolactone, such as gynaecomastia, are dose related. Spironolactone should be used with caution in older people and if the eGFR is reduced because there is an increased risk of hyperkalaemia (BHS 2012b) . A combination of spironolactone and an ACE inhibitor or ARB can also raise serum potassium (McInnes 2000) . There is an increased risk of hyperkalaemia and renal failure when taken with NSAIDs (BHS 2012b).
An alpha-blocker such as doxazosin is used as an add-on drug in patients with resistant hypertension or where other drugs are poorly tolerated (NICE 2011a). Adverse effects include first-dose postural hypotension, which can reoccur if patients take drug holidays or adherence is erratic. The use of a sustained-release formulation reduces this risk. Alpha-blockers should be prescribed with caution for patients with a history of postural hypotension (BHS 2012b).
Beta-blockers, such as atenolol or bisoprolol, may be considered as a fourth-line drug and as a first-line option in women of child-bearing potential (usually labetalol) because of concern about fetal maldevelopment with ACE inhibitors or ARBs. If a beta-blocker is used as first-line treatment, NICE (2011a) recommends adding a calcium channel blocker rather than a thiazide-like diuretic, to reduce the person's risk of developing diabetes. Beta-blockers have a number of adverse effects including bronchospasm. They are contraindicated in patients with asthma, but can be used in patients with chronic obstructive pulmonary disease. Peripheral vasoconstriction causing cold hands and feet is common, but betablockers do not worsen intermittent claudication (BHS 2012b) .
Other drugs used to treat hypertension include centrally-acting agents, such as clonidine and methyldopa, and potent vasodilators such as hydralazine and minoxidil. Although these are effective antihypertensive agents, side effects such as tiredness and depression with centrally-acting agents, oedema and reflex tachycardia with vasodilators, and specific adverse effects such as systemic lupus erythematosus with hydralazine and hirsutism with minoxidil, severely limit their use. However, such drugs continue to have a restricted role in patients with difficult to manage hypertension who are being cared for by hypertension specialists (BHS 2012b).
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Blood pressure targets
Clinic BP measurements are used to monitor the response to antihypertensive treatment with lifestyle modifications and/or drugs. ABPM or HBPM can be used as an adjunct to clinic readings for those diagnosed with white-coat hypertension (NICE 2011a causes, risks and treatment options, and the consequences of failure to adhere to treatment. Adapting the consultation style to individual needs will help to ensure patients have the opportunity to be involved in decisions about their medicines and care at the level they wish. Providing education with written information will enable patients to assess the value of lifestyle changes, and the benefits and side effects of medication (NICE 2009b ). An annual review will ensure patients continue to have their BP monitored and enable them to obtain support with lifestyle changes and medication adherence (NICE 2011a). Many people access the internet for health information and providing details about appropriate educational websites and patient associations may be helpful.
Conclusion
Accurate BP measurement and monitoring is essential in diagnosing and treating patients with hypertension. Increased accuracy can be achieved if the correct monitor and cuff size is used and the patient is rested and keeps still without talking during the measurements. Lifestyle changes can be effective in lowering BP and patients should be encouraged to modify their lifestyles where appropriate. Many patients require antihypertensive medicines to control BP and some may find it difficult to adhere to the recommended treatment. Offering on-going support and education to help patients manage this long-term condition can reduce the risk of myocardial infarction and stroke NS Complete time out activity 7
The British Hypertension Society membership comprises multidisciplinary clinicians and scientists working to reduce the burden and consequences of hypertension and cardiovascular disease in the UK, Ireland and beyond (www.bhsoc.org).
